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Modeling of Double Diffusive Thermohaline System

‘Heated From Below
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ABSTRACT

-In this study, the models for a double-diffusive thermohaline system heated from below
were developed and the governing equations were established taking account of the density

variation with time.

The six order Runge-Kutta method was used for the solution of the

simultaneous governing differential equations and the temperature and salt concentration
distributions and height of each layer within the systemi were predicted.

As the result of this study, it was found that the predicted values with the convective
layer growing proportionality constant of 0.18 showed a good agreement with available ex-

perimental data.

It was also found that the effect of density change with time on the tem-

perature profile in the bottom convective layer could not be negligible.
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C : proportionality in the
Richardson entrainment correlations,
eq.(15)

constant volume specific heat

binary mass diffusion coefficient
gravitational acceleration

height of bottom mixed layer

height of thermal penetration

height of top mixed layer
double-diffusive system height
thermal conductivity

constant
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mass fraction

parameter in Richardson entrainment
correlation, eq. (14)

heat flux per unit area

Richardson number

time

temperature

frictional velocity

vertical coordinate, positve upward
thermal diffusivity

volumetric expansion coefficient
difference of indicated quantity
across the boundary layer
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/] : nondimensional length
p ¢ density
s & Xt
b : bottom
cond : conduction
d : diffusive region
i : - initial
t : top
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Fig. 1 Two- layer model for bottom
convective layer development
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Fig. 2 Three-layer model for bottom
convective layer gevelopment
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Fig. 3 Comparion of predicted (with
C= 0.2) and measured convective
layer temperatures
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